Lipopolysaccharide directly stimulates cortisol secretion by human adrenal cells by a cyclooxygenase-dependent mechanism.
Activation of the hypothalamo-pituitary-adrenal axis by bacterial lipopolysaccharide (LPS; endotoxin) is well documented, although there has been uncertainty about whether LPS exerts a direct effect at the level of the adrenal. The present study found that LPS caused a dose-dependent stimulation of basal cortisol secretion by the human adrenocortical cell line, NCI-H295R, without affecting aldosterone. The expression of both Toll-like receptor 2 (TLR2) and TLR4 was demonstrated in these cells, and the specific ligands for TLR4 (purified LPS and lipid A) and TLR2 (Pam3Cys) were found to stimulate cortisol release, suggesting that these receptors may mediate the effects of LPS in adrenal cells, as has been shown in other cell types. LPS was also found to stimulate prostaglandin E2 release by these cells. The effects of LPS on cortisol were attenuated in the presence of both indomethacin and a specific COX-2 inhibitor, but not a COX-1 inhibitor, suggesting an obligatory role for COX-2 activation and prostaglandin synthesis in the adrenal response to LPS.